gree was purely coincidental. He also indicated that the family was spread widely in Britain, Australia, and New Zealand.
On receiving a further letter containing names and addresses of English relations of the Australian family contact was made, and several affected members of the family were found. Colour vision deficiency was also observed in some of them. Genealogical search then brought to light a highly probable connexion with Number 1 of Sorsby et al's five pedigrees, namely the Randall family. According to descriptions by Sorsby and Fraser and Wallace and our own observations the macular dystrophy in our family is an autosomal dominant trait, with onset during middle age. Prodromal colour vision deficiency may precede the often sudden development of a central scotoma in one eye followed by the development of a similar lesion in the other eye. Fundoscopy shows at this time an inflamed macula with exudative retinoschisis and peripheral haemorrhage. Later on the process spreads, with chorioidal sclerosis, atrophy, and some deposition of pigment. Some peripheral vision is usually retained for many years.
Genealogical and pedigree findings The Fig. 2 was constructed from information given by Mrs B (IV.2) who is also (c) in Fig. 1 ; her name and address we had received from Dr Wallace. On obtaining the birth certificate of Mrs B.'s grandfather Isaac M. (II.6) it was discovered that this man's mother, Charlotte (I.2), had the maiden name of Ellard; and on scrutinizing Sorsby's pedigrees we found that this was also the maiden name of Mrs John Randall, the progenetrix of his first family (see Fig. 1 (Krause (1965) quoted by Roberts and Rawlings, 1974 ) that approximately 10% of births were not recorded in the baptismal records of England before 1837; while marriages have been more accurately and comprehensively dealt with (Cox, 1910) .
In conclusion it still seems highly probable that Elizabeth Ellard the progenetrix ofthe Randall pedigree and Charlotte Ellard the progenetrix of the Matthews pedigree were sisters. Even if they were not sisters they must have been close relatives, perhaps cousins, considering all the circumstances, and the occurrence of a rare hereditary disease in the offspring of the two women must be ascribed to a single mutation in a common ancestor.
The pedigree of the offspring of John Randall and Elizabeth (nee Ellard) was published by Sorsby et al (1949) and part of the pedigree originating from John Matthews and Charlotte (nee Ellard) by Fraser and Wallace (1971) . Further pedigree details concerning the Matthews family were provided by IV.2 and corroborated by IV.9, IV.10, and IV.21 (Fig. 2) . Statements by these people and V.13 also indicated a general similarity of manifestation and onset of the condition in the Australian and English members of the family.
Another informant IV.34 wrote to us saying that neither he nor any of the offspring of II.10 whose pedigree he provided had ever shown any manifestation of the dystrophy.
Investigation of individuals
The purpose of this paper was not to produce a detailed clinical description of all members of the family but merely (1) to establish the identity of the gene responsible for the dystrophy in the Sorsby et al and Fraser and Wallace pedigrees, and (2) to investigate the prodromal colour vision deficiency. Thus only a few indibiduals were investigated by us. The results are given below and one report by an ophthalmologist is given more fully.
Mrs B. IV.2 (age 72). Reported onset of disease at age 45 years when noticed difficulties doing close work. In spite of reassurance by optician sight deteriorated within 6 weeks to extent that she was unable to read; after that, slow further deterioration. Has not seen an optician for 27 years and is now registered as blind. Reported that her colour vision had always been poor. When tested knew the difference between daylight and artificial light. Described red light projected onto a wall as a reddish glow; white as white; blue as grey or blue; magenta as pinkish; deep green as dark blue and light green as dark, but of indefinite colour. Fundus photographs ( Fig. 3a and b) .
Mr B. V.2 (age 46). Has worn glasses for television and cinema for about 8 years, otherwise vision normal. Reported difficulty in distinguishing shades of orange, pink, and brown, and of mauve and maroon, but does not make any mistakes with Ishihara at 65000 K nor with HRR charts. Reading on the colour rule (Kalmus, 1972) (Dain, 1971) accepted many settings besides normal even at high saturation of 43. This appears to be prodromal disturbance of colour vision of which his sister's defect is more advanced.
Mrs P. V.40 (age 49). According to report given by Mr P. J. L. Hunter (Norfolk and Norwich Hospital) when first seen complained of distorted vision in left eye. Visual acuity in right eye 6/9 and in left 6/12 with correction. Four months later visual acuity in left eye dropped to 6/60. Fundus picture showed chorioidal sclerosis 'Drusen-like' changes with macular haemorrhage and some vitreous changes superficially to this; all had deteriorated by second visit. Unable to read any of Ishihara plates, not even first demonstration chart. Five months later when seen by ourselves described onset of symptoms as follows: about 3 years ago first started arguing with husband about colours particularly black/ brown and blue/green. Two years later suddenly felt a pain above left eye and noticed that vertical contour of door looked curved. Three months later saw Mr Hunter for first time.
Left eye was retested with Ishihara plates by us, she could not see orange 12 on demonstration chart, but then fleetingly saw number only to lose it again quickly. None of other charts, including those decipherable by colour defectives, were read. However she was able to name colours of both background and parts of numbers on remaining charts, usually accurately except for charts 10-13 (orange, numbers on green background), where she did not see any orange. With right eye could read demonstration chart and 6 on chart 3, but no others, but again identified all colours including those on charts 10-13-this time with greater ease and accuracy. Reading tritan chart (Kalmus, 1955) with right eye could see only green square, a finding excluding tritanopia but indicative of abnormal red-green vision. With left eye green square was only seen momentarily. On similar chart only part of green numeral was seen at particular moment.
Readings on HRR charts impossible with left eye but readings with right eye indicative of some green deficiency. Matches on D and H colour rule (Kalmus, 1972; Kalmus et al, 1974a, b) 
Discussion
The occurrence in large numbers and in families disposed over wide areas of Sorsby's fundus dystrophy indicates that it does not greatly diminish fitness and that the fixation of the responsible mutant gene is probably a matter of chance rather than a consequence of selection. This agrees with the determination of all interviewed patients to minimize the importance of their affliction, irrespective of their expectations. These ranged from a clear understanding of the prospects of becoming blind themselves and the probability of transmitting the condition to their offspring to a muddled denial of prodromal symptoms.
The onset of serious symptoms is usually in the fifth decade of life and varies in detail, but it is difficult to determine precisely the first visual and ocular changes in each case and whether in fact there is a regular sequence of visual losses. The rapidity and extent of deterioration also varies a good deal as does the interval between the processes in the two eyes. Some early deterioration of colour sense is often reported. However, the resulting defects are quite different from those caused by the sex-linked genes; therefore attempts to classify the defects as 
